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Abstract 
Bentley, H.L., Paracompact spaces, Topology and its Applications 39 (1991) 283-297. 
For paracompact nearness spaces, we prove a generalization of the classical theorem of Michael 
and we prove an analogue of tne classical theorems of Tamano and Dowker. We prove that, for 
nearness spaces, paracompactness is productive, hereditary, summable, and is preserved by 
completion. We establish an internal method for studying all paracompact extensions of topological 
spaces. 
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reliminaries 
Since paracompactness is a property defined in terms of the open covers and 
since nearness spaces may have “uniform covers” as the primitive concept, it is 
natural to study paracompactness in the broader realm of nearness spaces. Implicit 
here is the known fact that the open covers of a symmetric topological space form 
a basis for the uniform covers of some nearness structure. Thus, paracompactness for 
topological spaces becomes a special case of paracompactness for nearness spaces. 
We establish, in the setting of locally fine nearness spaces, analogues of the 
classical paracompactness theorems of Michael [ 131. The proofs of these analogucs, 
while vaguely similar to the proofs of the corresponding topological theorems, 
require some new techniques. In general, it is very often the case that theorems 
about topological spaces can be generalized to theorems about locally fine nearness 
spaces. Regarding the creation of such uniform analogues of topological theorems, 
Isbell [ 121 has stated 
. . . they [locally fine spaces] are like fine sp 
(more precisely, uniform local 
the same local argu ts ca 
spaces. 
local arguments 
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My own experience is that although such arguments are sometimes easy to find, 
just as often they are surprisingly elusive. The main difficulty lies in the fact that, 
in topology, arguments are normally made by using points, while in locally fine 
spaces point-bound arguments are usually worthless. 
The category Near of nearness spaces is in some ways more pleasant than the 
category Top of topological spaces. In particular, Near has better behaved products. 
Exploitation of this fact leads us to improvements of the theorems of Tamano and 
of Dowker (on paracompactness and on countable paracompactness, respectively). 
The resulting nearness space analogues of those theorems surprisingly do not, in 
fact, involve paracompactness at all; rather, they are concerned only with 
normality. 
In order to keep the exposition as brief as possible, we assume familiarity with 
nearness spaces (see, e.g., [lo] or [HI), but for clarity of exposition and for 
motivation we repeat certain definitions and results. We remark that from now on 
we shall often, but not always, use the short form “space” for the term “nearness 
space”, since those are the only kind that will arise. In this connection, recall tha‘ 
every symmetric topological space can be regarded, in a natural way, as a nearness 
space (see an explanation below). 
aracompactness 
We define paracompactness for nearness spaces and show that, for regular, locally 
fine spaces, this property can be characterized in ways which are analogous to the 
familiar characterizations of paracompact topological spaces. Our main result of 
that type appears in Theorem 4, and it follows that paracompactness is potentially 
as interesting a property for nearness spaces as it is for topological spaces. One 
may observe that the classical topological theorem of Michael [ 131 is a consequence 
of our nearness space theorem. In fact, for topological spaces X, we have that X 
is paracompact as a nearness space if and only if X is paracompact in the usual 
topological sense. It follows that our use of the same term, paracompactness, for 
the general nearness concept is justified. 
efinition 1. A collection & of subsets of a space X is said to be locally finite iff 
there exists a uniform cover B of X such that each member of 99 meets at most 
finitely many members of &. A collection & of subsets of a space X is said to be 
o-locally jinite iff there exists a sequence (Bi)z l of locally finite collections such 
that d = UT=, 83. 
The definition of paracompactness involves the concept of a locally finite cover 
of a space. In topology, one of the premier properties of a locally finite collection 
of subsets of a space is that it is closure preserving. The following proposition 
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represents a generalization of this fact to the locally fine nearness spaces. Local 
fineness is defined formally in exactly the same way in nearness spaces as it is in 
uniform spaces, see [2,12]. The topological theorem stating that locally finite 
collections are closure preserving, at least for symmetric spaces (see below for the 
definition of symmetric spaces), is indeed a consequence of Proposition 2, as can 
be seen by observing that in a topological nearness space, we have x @ cl Aw A < 
X\(x). For subsets A and B of a space X we write B < A iff {A, X\B} is a uniform 
cover of X, or, equivalently, for some uniform cover % of X, star( B, Ce) c A. 
roposition 2. Let X be a locally fine space and let A be a 1ocailyJinite collection of 
subsets of X. Suppose that B is a subset of X such that for all A E d we have A < B. 
Then u&<B. 
roof. There exists a uniform cover % of X each member of which meets only 
finitely many members of .4. For each G E %, let 
and let 
Then 
{HnGIGE%and HE%&} 
is a uniform cover of X which refines {B, 
efinition 3. A space X is said to be paracompact iff every uniform cover of X is 
refined by some locally finite un,form cover of X. 
Recall that every nearness space has an underlying topological space (cf. the 
discussion following Lemma 8 below). Notice that our language is very precise: 
when we say that a nearness space is paracompact, we do not mean that the 
underlying topological space is paracompact. This matter will be clarified in Proposi- 
tion 9 and in the paragraphs immediately before and after Proposition 9. 
Our first analogue of a classical theorem on paracompactness is the following 
one regarding paracompactness in regular spaces. Recall the definition of regularity 
for nearness spaces: A uniform cover 3 of a space X is said to be a strict refinement 
of a uniform cover & iff for every B c 633 there exists A E & with B < A. A nearness 
space X is said to be regular iff every uniform cover of is strictly refined by some 
uniform cover of X. 
Note that the topological theorem corresponding to the 
[6, Theorem 5.1.11]) is a corollary of our nearne 
appears in Engelking’s book has as t 
cover of the space has a CII 
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equivalent to paracompactness in regular topologica! spaces follows from our (4) 
below since, in topological spaces, the relation A < B is equivalent to cl A c int B.) 
For every regular, 1ocallyJine space X, the following are equivalent: 
(1) X is paracompact. 
(2) Every uniform cover of X is refined by a a-locally $nite uniform cover. 
(3) Every uniform cover of X is rejned by a locally finite (not necessarily uniform) 
cover of X. 
(4) Every uniform cover oj. X is strictly reJined by a locally jinite uniform cover. 
roof. The fact that (l)+(2) is obvious. The implications (2)=+(3) and (3)=$(l) 
are consequences of the following four lemmas. Cl 
Lemma 5. Let X be a locally fine space. For any u-locally finite ungorm cover 7r of 
X there exists a locally Jnite (maybe not uniform) cover of X which refines r/: 
Proof. Let ‘V= U;‘=, ‘Vi where each 2ri is a locally finite collection in X. Let 
P={(V,i)li=l,2,...and VeTi} 
and for each ( V, i) E P, let 
&V.i)= v\U CU “v;;)* k<i 
Clearly, 
We show that & covers X. Let x E X and let 
i=min{llxEU V;}. 
Then k c i implies x @ IJ V;;, i.e., 
x@ u (U %)- k<i 
But x E U 'Ir, SO there exists VE Yi with x E V. Hence x E A, v_i) and it follows that 
& covers X. 
We show that & is locally finite. Since each “Ir, is locally finite, there exists, for 
each i, a uniform cover Wi of X such that each member of Wi meets only finitely 
many members of ‘Vi. Let 
Each 9i is a uniform cover of X. Let 
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For each V E V; select k such that V E v;i. The collection & A { V} refines (Bk A Vk) A 
{ V}, which in turn refines 3 A { V}. It follows that 93 A { V} is a uniform cover of V 
for each VE V; and therefore, since X is locally fine, 93 is a uniform cover of X. 
Let BE 23. We show that R meets at most finitely many members of J& Let 
p = min(i 1 B E Bi A ‘Vi}. 
There exist Wi E Wi (for i < p) and there exists V E w;I such that 
B=Vnn Wi. 
i<p 
Since 
%=U (EEW1il WinEZ0) 
icp 
is finite, the proof will be complete if we can show that 
Let (E,i)eP with A,E,i)nBZP). Ifp<i then 
vcu yF u <u “u;() 
kci 
which implies that V n A, E,i) = 0 and hence that B n A, E,i) = 0. Consequently, we 
must have i s p. By definition of A (E,i) it follows that E n B # 0. Therefore, E n Wi # 0 
and thus E E 2%‘. Cl 
emma 6. Let X be a regular nearness space and let A be a collection of- subsets of 
X. Then the following are equivalent: 
(1) There exists a uniform covpr of X each member of which meets at most finitely 
many members of &. 
(2) There exists a uniform cover of X each member of which is near at most finitely 
many members of &. 
Proof. (2)*( 1) is trivial. To show the reverse implication, let 3 be a uniform cover 
of X each member of which meets at most finitely many members of &. Since 
is a regular space, there exists a uniform cover W of X such that 
‘~WEW ~R,E% WcR,. 
Let WE W. Then 
(A E & 1 (A, W) is near] 
is a subset of 
and the latter set is finite, hence als 
d be a locally finite cover of X. Let 
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Lemma 7. Let X be a locally fine space and let 
93 be a collection of subsets of X such that 
VAE~ 33~98 A<B. 
Then 3 is a uniform cover of X. 
A proof of the above lemma can be found in [3, Proposition 3.61. 0 
If X is a regular nearness pace such that every uniform cover of X has a 
te (not rrecessarily uniform) cover rejining it, then X is paracompact. 
roof. We begin with the following remark. By the regularity of X, the hypothesis 
implies that for every uniform cover %’ of X, there exists a locally finite cover .Z? of 
X such that 
VLET THE%’ L<H. 
We shall use this remark twice in the following proof. Let 9 be a uniform cover 
of X. By the above remark, there exists a locally finite cover ~4 of X such that 
VAE& 3R,~9 A<R,. 
Therefore, there exists a uniform cover SI of X such that each member of 9 meets 
at most finitely many members of sQ. Using the remark once again, there exists a 
locally finite cover “u/” of X such that 
VW&W 3Bw&I W<B,. 
For each A E .a( define 
&=X\U(WE ‘lVI{ W,A} is far}. 
Then, by Proposition 2, A < UA, and we have 
VWE W {W,A} is near H WnU,#fJ. 
Let 
Y=(U,nRAIAE&}. 
By Lemma 7, 7r is a uniform cover of X. Clearly, T refines 9, so it suffices to show 
that “tr is locally l-mite. Fti. each WE W, we have 
{AE&~ wn(U,n RA)fQ)}C(AEdI Wn U,+(d) 
={AE .dl{ W, A} is near} 
c{AE&JAnBw#O}. 
Therefore, each member of W meets only finitely many members of W: Since W is 
locally finite, there exists a uniform cover 2% of X such that each member of 9 
meets at most finitely many members of W. Let DE $3 and let 
sP={Dn WI WE W). 
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Then 9 is finite and D = U Y’. For each SE 3’ selects Ws E W such that W, n D = S. 
Then 
(VEvlVnDZ0)~ u (VE?qVn W,#0}, 
SE9 
and the latter set is a finite union of finite sets. Cl 
Every nearness space has an underlying topological space whose structure is 
determined by the interior operator int defined by: 
x E int A if and only if (X\(x), A} is a uniform cover of X. 
There arises the functor T: Near + Top. Its image is not all of Top, rather it is the 
subcategory Tops of all symmetric topological spaces, i.e., those which satisfy the 
axiom of Sanin [14]: 
x E cl(y) if and only if y E c!(x). 
(These spaces have also been called I&, spaces and essentially T, spaces.) 
The functor T: ear+ Top, has a right inverse Top, + Near which turns out to 
be a full embedding of Top, as a bicoreflective subcategory of Near; we shall assume 
this embedding is an inclusion, an assumption which is tantamount to assuming 
that a symmetric topological space has its structure given by the set of open covers, 
i.e., a symmetric topological space is a nearness space whose uniform covers are 
precisely those covers which are refined by some open cover. 
roposition 9. A symmetric topological space is paracompact (as a nearness space) if 
and only if it is paracompact as a topological space, in the usual sense. 
The underlying topological space TX of a paracompact nearness space X can 
fail to be paracompact (in the usual topological sense). For example, let X be the 
contigual reflection of a non-paracompact symmetric topological space. Then TX 
will be the original topological space we started with. Since X is contigual, it must 
be paracompact (see Proposition 16 below). 
Paracompactness is preserved by initial sources in Near. 
roof. Let (h:X+Xj)ic, be an initial source in Near, with each Xi paracompact, 
and let J$ be a uniform cover of X. There exists a family (B&J with J a finite 
subset of I, each Bj being a uniform cover of Xi, such that 
A f,” Bj refines A 
jEJ 
For each j E J, there exists a locally finite uniform cover gj of 
C!?= A f,“gj 
jEJ 
is a locally finite uniform cover of 
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P~~~t~on 1 I. The property of being paracompact for a nearness pace is productive, 
hereditary, summable, but not divisible in the category Near. 
Proof. That it is productive and hereditary follows from Proposition 7. An example 
showing that divisibility fails, is any quotient X + Y in Top, with X a paracompact 
symmetric topological space and Y a non paracompact symmetric topological space. 
E.g., Engelking [6,5.1.21], mentions uch an example with X metrizable, f an open 
map, and Y a countably compact, normal, Tt space (hence also symmetric). The 
reason this constitutes an example in the category Near is that Top, is bireflective 
in Near which implies that quotients are preserved by the inclusion functor Top, + 
Near. We give a proof for summability. Let f$ : Xi + X);, I be a sum in Near, with 
each Xi paracompact, and let ~4 be a uniform cover of X. Then for each i E I, f ;‘& 
is a uniform cover of Xi. For each i E I, there exists a locally finite uniform cover 
9; of Xi which refines f,-“s4. Therefore, 
is a locally finite uniform cover of X which refines &. III 
We let Prcmpt denote the full subcategory of Near consisting of all paracompact 
spaces. It follows from the preceding proposition (together with the trivial fact that 
each indiscrete space is paracompact) hat Prcmpt is bireflective in Near. Our next 
objective is to give an explicit description of the Prcmpt reflection of an arbitrary 
space, but before that result, we need a simple but crucial lemma. 
Lemma 12. Let X be a nearness space and let .I$ be a cover of X. Then the following 
are equiualent: 
(1) .& is refined by some locally finite uniform cover of X. 
(2) There exists a un$orm cover .9 of X which re$nes I and such that each member 
of % meets at most finitely many other members of $3. 
Proof. (2)=+(l) is trivial. To show that (l)+(2), assume that ~4 is refined by 9~ 
where 9 is a locally finite uniform cover of X. Then there exists a uniform cover 
3 of X such that each member of % meets at most finitely many members of 9. 
Let 99 = 9 A 9. Then B is as required in (2). 0 
Propositicsn 13. Prcmpt is birefective in Near. If X is a nearness space; then its 
Prompt reflection is id : X + Pep X where Pep X is the nearness pace with the same 
underlying set as X such that .~4 is a uniform cover of Pep X if and only if there exists 
a uniform cover ,533 oj’X refining .G! such that each member of 3 meets at mostjnitely 
many other members of $9. 
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cations of topologie aces 
In this section, we allow nearness paces to perform their most exciting role, i.e., 
being used as a means to study the extensions of a given topological space. In 
particular, in Theorem 15, we provide a method for an internal investigation of all 
paracompactifications of a topological space. 
Let a symmetric topological space Y be an extension of a topological space X, 
i.e., X is a dense subspace of Y. Then a nearness tructure on X is determined by 
defining a collection & of subsets X to be near iff & has an adherence point in Y, 
i.e., iff 
This nearness tructure is said to be the nearness structure on X induced by the 
extension Y. Nearness spaces induced by an extension are always subtopological, 
i.e., every near collection is contained in a near grill. If the somewhat stronger 
condition that every near collection is contained in a cluster is satisfied, then the 
induced nearness pace is said to be concrete. The concrete nearness paces are 
precisely those whose completion is topological. For an explanation of these ideas, 
see [l, 2,4,8, IO]. 
A nearness space is paracompact if and only if its completion is. 
. Let e: X + yX denote the completion of the nearness space X. (For a 
description of the completion of a nearness pace, reference is made to [7], or to 
[3].) Letting, for each open subset A of TX, 
op A = rX\clMX\ 
and, for each collection .PZ of o?en subsets of TX, 
we have that 
(op & Ial is an open uniform cover of X} 
is a base for the uniform covers of yX. Since, as is easy to show, for each collection 
J-& of open subsets of X, & is a locally finite uniform cover of X iff op &Z is a locally 
finite uniform cover of yX, we are through. Cl 
The above results make evident he proof of the following theorem, whit 
of our main results. 
Let X be a nearness pace. men the following are equivalent: 
(1) X carries the nearness structure induced by an extension TX + wit a 
paracompact symmetric topological space. 
(2) X is concrete and paracompact. 
(3) The completion 0fX is bot gical a 
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We remark that if our attention is restricted to regular nearness spaces and to 
regu!ar extensions of topological spaces, then Theorem 15 above reduces to Theorem 
6.13 in [4] (cf. Proposition 18 below). 
elationships of aracompactness to other pro 
We turn next to an exploration of the relationships that exist between paracompact- 
ness and other properties of nearness spaces. 
Proposition 16. Every contigual space (hence, a fortiori, every precompact uniform 
space) is paracompact. 
The following result is already known. 
7. Every locally -fine un$orm space is paracompact. 
Proof. A proof can be found i n [ 12, p. 127, Corollary 1 l]. Cl 
Proposition 18. For a subtopological space the following are equivalent: 
( 1) X is uniform. 
(2) X is regular and paracompact. 
Proof. (l)+(2) follows from what already appears above. That (2)+(L) can be 
seen as follows. Let X be regular and paracompact. Then the completion X + yX 
is also regular and paracompact, and since X is subtopological, yX is topological. 
Therefore, by Stone’s Theorem, yX is fully normal and so yX is uniform. E!ence 
X is uniform. c! 
We have been unable to settle the question of whether or not the following 
conjecture is true. 
Conjecture. For any locally fine nearness space the following are equivalent: 
(1) X is uniform. 
(2) X is regular and paracompact. 
A space is said to be metacompact iff every uniform cover is refined by some 
point finite uniform cover. Obviously, since every locally finite cover is necessarily 
also point finite, every paracompact space is metacompact. That these two concepts 
do not coincide follows from the known fact that there exist metacompact topological 
spaces which are not paracompact. 
We next turn our attention to the classical topological theorem which states that 
every regular Lindeliif space is paracompact We have found a generalization of 
this theorem, not to the class of all regular Lindelijf nearness spaces, but at least 
to the class of all such spaces that are locally fine. 
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A space X is said to be LindeliiJ iff every uniform cover of X has a 
countable uniform refinement. 
If a nearness space X is regular, LindelGJ and locaily jine, then it is 
paracompact. 
Proof. Let % be a uniform cover of X, and, using the regularity of X, let ‘V be a 
uniform cover of X which is a strict refinement of %. By Lindeliifness of X, there 
exists a sequence ( V,,)z= l such that ( V,, 1 n = 1,2, . . . } is a uniform cover of X which 
refines W: For each n, select U,, E Q such that Vn < U,,. For each n, define 
wn= K\U Vk 
k-= II 
and let W=(WJn=1,2,... }. Clearly W refines %. W is locally finite since for 
each n, Vt, meets at most finitely many members of ‘W. In order to show that Wf is 
a uniform cover of X, since X is a locally fine space, it suffices to show that WA ( V,,} 
is a uniform cover of V,, for every n. Let 
3& = { Uk, x\ Vk}. 
Then % = AkS t, & is a uniform cover of X. Therefore % A { I(,} is a uniform cover 
of \Jn for each n. It suffices to show that $3 I! { Vn} refines W A { V,,} for each n, Fix 
n and let GE 99. By definition of %, there exists a pair of disjoint sets K, L such 
that KuL={1,2,...,n}and 
G= n Ukn n (X\V,). 
kCL kc-K 
If L =$3, then 
G= n (X\v,)cX\v,, 
k=n 
which implies G n Vn = 0 c W, n Vn, and we are done. Therefore, assume that L # 0 
and let p be the smallest element of L. Then 
u K = u vk 
kp kcK 
and we have 
GcU,\U V&U,,\u &=W,,. 
kcK k<p 
Therefore, G n Vn c WP n V,, and we are done. Cl 
0 an er 
We begin with a restatement o 
In reproducing these theorems h 
ligence. Rather, we are intereste 
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difbxences between these theorems and our nearness space one (Theorem 23), and 
in order to make intelligible observations, we need to have the explicit statements 
before us. 
21 (Tamano). For any topological space X, the following are equivalent: 
(I) X is paracompact. 
(2) For every compactijication X + Y of X, the topological product X x Y is normal. 
(3) The topological product X x PX is normal. 
(4) There exists a compactijication X + Y of X so that the topological product X x Y 
is normal. 
Theorem 22 (Dowker). For any topological space X, the following are equivalent: 
(I) X is countably paracompact and normal. 
(2) The topological product X x [O, 13 is normal. 
(3) For every compact metric space Y, the topological product X x Y is normal. 
Our objective in this section is to present an analogue, but not a generalization, 
of the above theorems. We begin by establishing some notation relating to the 
tech-stone compactification of a nearness space. 
Herrlich [7] proved that every nearness space has a completion (via clusters) 
which we are denoting by X + yX. This is a generalization of the completion of a 
uniform space. Although the completion is not a reflection on the category Near, 
it is such on the subcategory Reg of all regular nearness spaces. In fact, as shown 
in [5], on the category Reg, the completion is in most ways as well behaved as on 
the category Unif. 
We have the following array of categories and functors: 
Near & Unif & Prox 
Top, --- Tych - Cmpt* 
where the following points should be noted: 
(1) No commutativity in the above diagram should be assumed to hold. 
(2) Unlabeled arrows are inclusion functors. 
(3) Tych is the category of Tychonoff spaces. 
(4) Prox is the category of proximity (or proximal) spaces = the category of 
precompact uniform spaces. 
(5) Cmpt? is the category of compact Hausdorff spaces. 
(6) T, a coreflector, is the underlying topological space functor. 
(7) U, a reflector, is the associated uniform space functor. 
(8) C, a reflector, is the associated contigual space functor. On Unif it equals 
the underlying proximity space functor. 
(9) F, a reflector, is the fine funetor. 
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(10) On Prox, y is the Smirnov compactification functor. 
For a careful description of these functors, see either [7] or [lo]. 
The Tech-Stone compactification on nearness paces X is the functor 
p : Near + Cmpt, 
where X + PX = yCUX is a uniform mapping (a reflection) of the nearness pace 
X onto a dense subspace of the compact Hausdorff space PX. 
Herrlich [7] has shown that X + PX is a generalization of: 
The tech-stone compactification of a topological space. 
The Samuel compactification of a uniform space. 
The Smirnov compactification of a proximity space. 
After we recall a couple of other notions regarding nearness paces, we will be 
ready to state the previously advertised analogue of the Tamano and Dowker 
Theorems. A contigual space is one in which every uniform cover is refined by some 
finite uniform cover. A symmetric topological space is contigual iff it is compact, 
and the proximity spaces are precisely those which are both uniform and contigual. 
As was mentioned already above, the category of all contigual spaces, Cont, is 
bireflective in Near. For the contigual reflection X + CX of a space X we have CX 
with the same underlying set as X and the uniform covers of CX are precisely 
those covers which are refined by some finite uniform cover of X. A normal space 
is a regular space X such that CX also is regular. 
We recall the definition of the product of two nearness paces. The product X x Y 
of a pair of nearness paces X and Y is the product of the sets endowed with the 
structure defined by: % is a uniform cover of X x Y iff for some uniform covers & 
of X and 93 of Y we have that 
&x9={AxB]A~&and B&?} 
refines 99, 
eorem 23 (Tamano-Dowker type theorem for nearness paces). For any nearness 
space the following are equivalent : 
(1) X is normal. 
(2) For every proximal space Y, the Near product X x Y is normal. 
(3) There exists a nonempty proximal: space Y such that the ear product X x Y 
is normal. 
(4) For every compact Hausdorff space Y, the Near product X x Y is normal. 
(5) l%ere exists a nonempty compact Hausdorff space Y such that the 
X X Y is normal. 
(6) For every compact metric space Y, the Near product is normai. 
(7) There exists a nonempty compact metric space Y such that the 
X x Y is normal. 
(8) The Near product X x /3X is nor 
(9) The Near product 
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roof. (l)*(2): Assume X is normal and let Y be a proximal space. Then Y is 
regular and contigual. By the theorem of Herrlich [9, p. 2731, since Y is contigual, 
we have C(X x Y) = CX x Y. Regularity is productive in Near, so 
CX x Y is regular. Hence C(X x Y) is regular. Also, X x Y is regular. 
is normal. 
(2)*(3) is trivial. 
(3)*(l): X can be realized as a subspace of X x Y and in Near normality is 
hereditary. 
(2)+(4)+(3) are trivial. 
(4)3(5)*(3) are trivial. 
(4)3(6)=$(7)*(5) are trivial. 
(4)*(8)*(5) are trivial. 
(4)*(9)*(5) are trivial. 0 
The essential idea for the above theorem is due to Herrlich. In fact, ( l)*(2) and 
(l)*(4) appear in his 193. 
The remarkable thing to notice is that paracompactness occurs nowhere in the 
above theorem. The explanation, as has already been suggested, is the fact that 
products in Near are so much more pleasant than they are in Top. Even though, as 
is apparent, the proof of Theorem 23 is not difficult, it was not a priori obvious that 
the nearness space theorem would take this form. In fact, this author initially 
expected such a theorem to involve paracompactness and countable paracom- 
pactness. 
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